
vehicles and missions planned for the near and 
foreseeable future. 



Observations 




Outline 




Why the Increased Interest in Space? 




Shift in Programmatic Approach? 



Advanced materials key to mission’s success 



STARDUST Spacecraft Mission 





Propulsion Systems 



Increase payload mass, volume, and electrical 
power available to the payload 
Increase safety and reliability 



power available to the payload 
Increase safety and reliability 



Enterprise Goals 





Generations of Reusable Launch Vehicles 



inspections, rebuilds) 




Metal Composite Hot Face All 

Design with Composite 

Metal Tubes Design 
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Example of Composite Heat Exchanger 
Weight Benefits (ref: P&W) 



Propellant Injectors 



Potential Ceramic and CMC Components 







LEFT FENCE & ABLATIVE 
SHIELDING NOT SHOWN 



Cooled Composite Subelement Test at NASA GRC 




Cooled Composite Thruster Tests at NASA GRC 




Weight 


». 

Conductance 

◄ 

“Risk” 
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Actively Cooled Composite Configurations 





Turbomachinery Components 








Uncooled Thin Walled Structures 





Uncooled Ceramic and CMC Thrusters 




Requirements Drive Design Options 



Scaled manufacturing facilities/practices 
Inspection techniques 



Time 


Temperature 
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Attachments, Manifolding, Backside 

Structures 



widespread application o 
propulsion systems. 



